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SECTION A 


Mark your answers to this section on the 
General Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-40) 
Suggested time for SECTION A: 60 minutes, 60 marks 


Choose the ONE best answer. All questions are worth equal marks (1.5 marks each). 


1. Which one of the following is found in all living cells? 


Nucleus 
Mitochondrion 
Cell membrane 
All of the above 


POE 


2. Which one of the following is never found in animal cells? 
Cell wall 

Endoplasmic reticulum 

Cytoplasm 


.W 
1 
2 
3 
4. Mitochondria 


3. Which one of the following statements about the endomembrane system is true? 


It is found in all types of cell 

It includes the membranes of the nucleus, mitochondria and chloroplasts 

It occurs in animal cells but not plant cells 

It includes the nuclear envelope, endoplasmic reticulum and cell membrane 


Fae be 


4. The cytoskeleton can best be described as 


A wall around the outside of the cell 

A hard, rigid structure that gives shape to cells 

The living part of the human skeleton 

A network of proteins that controls the shape and movement of cells 


piel dae a 


5. Which one of the following is NOT an organelle? 
1. Nucleus 
2. Vacuole 
3. Chromosome 
4 


. Mitochondrion 
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6. The two main groups of prokaryotes are called 


Bacteria and Fungi 
Bacteria and Archaea 
Bacteria and Algae 
Bacteria and Viruses 


oe a a 


7. Which of the following statements about eukaryotes is false? 


They always have a nucleus 

Their chromosomes are linear, not circular 

They are all multicellular 

They use mitosis to sort chromosomes during normal cell division 


Pine 


8. Which of the following does Amoeba use to move? 


1. Slime nets 

2. Nothing, it does not move 
3. Flagella 

4. Pseudopodia 


10. The body (mycelium) of fungi is usually made of: 


1. Chains of cells 
2. Rhizoids 

3. Hyphae 

4. Bacteria 


11. Which of the following statements is correct? 

Covalent bonds hold the strands of double stranded DNA together. 
The base pairs in DNA are A and T, C and G. 

RNA contains deoxyribose. 

Each nucleotide is composed of a nitrate, a sugar and a base. 


tad ane 


12. Which of the following statements is true? 


Transcription occurs in the cytosol of Eukaryotes and Prokaryotes 
Translation takes place in the nuclei in Eukaryotes 

Transcription occurs on ribosomes in Prokaryotes 

Central dogma of molecular biology occurs in Eukaryotes and Prokaryotes 


hal dae al 


13. Which of the following enzymes is responsible for joining two sections of DNA by the 
formation of a sugar-phosphate bond? 


1. DNA polymerase 
2. DNA ligase 

3. Restriction enzyme 
4. RNA Polymerase 
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14. The process of constructing a recombinant DNA molecule using a bacterial plasmid 
involves: 


1. Digestion > Ligation > Transformation > Expression. 
2. Digestion > Transformation > Expression > Ligation. 
3. Digestion > Ligation > Expression > Transformation. 
4. Transformation > Ligation > Digestion > Expression. 


15. In meiosis, the following occurs: 


1. The gametes have half the chromosomal content after Meiosis I and II. 
2. DNA replication occurs in Meiosis I and Meiosis II 

3. Sister chromatids are separated in Meiosis I 

4. During Meiosis I and Meiosis II chromosomal separation is non-random. 


16. Homologous chromosomes 


are identical 

are similar 

contain the same alleles 

are composed of single stranded DNA 


pg 


17. A purple people eater is homozygous for the bump colour (BB) trait. What is the expected 
genotypic frequency of the progeny after performing a test cross? 


1. 100% bb 
2. 100% BB 
3. 100% Bb 
4. 50% Bb, 50% bb 


18. In the parentage test example below, which of the children is NOT the progeny of the father 
and the mother? 


Father Mother Child1 Child2 Child3 Child4 


1. Child 1 
2. Child 2 
3. Child 3 
4. Child 4 
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19. Which of the following statements about chromosomal abnormalities is TRUE? 
1. An additional Y chromosome is present in patients with Edwards syndrome 
2. A male affected with Turners syndrome may have only one Y chromosome 
3. Individuals with Klinefelter’s syndrome are missing an X chromosome 
4. Down’s syndrome is an example of an autosomal trisomy disease 


20. Viruses do not contain cells and therefore are: 


1. Not classified as living organisms. 
2. Prokaryotes 

3. Archaea 
4 


. The exception to the rule that all living things are constructed from cells 


21. Which of the following processes requires a net energy input? 


1. The production of ATP from ADP and inorganic phosphate 

2. The metabolism of food to CO2 and H20 

3. The digestion of large molecules into smaller component molecules 
4 


. The movement of ions down a concentration gradient 


22. Which of the following statements about enzymes is TRUE? 


1. Enzymes are carbohydrates 

2. Enzymes reduce reaction rates 

3. Enzyme activity can be controlled and used to regulate metabolism 
4 


. Enzymes reduce the AG of reactions 


23. A metabolic reaction A — B has a free energy change of -75 kJ/mol. Which of the following 
statements about this reaction is TRUE? 

1. The reaction will not proceed unless coupled to the hydrolysis of ATP. 

2. The reaction can be coupled to the production of ATP. 

3. The reaction is unlikely to be coupled to ATP production or ATP hydrolysis. 

4 


. The reaction is not possible. 


24. Which statement about Glycolysis is TRUE? 


1. Glycolysis produces most of the ATP in aerobic cells 

2. Glycolysis takes place in the mitochondria of eukaryotic cells 
3. The main product of glycolysis is glucose 
4 


Glycolysis does not use oxygen or produce CO2 
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25. The following reaction occurs in the citric acid cycle: 
Malate + NAD* — oxaloacetate + NADH 
Which of the following statements correctly describes the reaction taking place? 


1. Malate and NAD* are both reduced. 

2. This is not a redox reaction. 

3. Oxaloacetate is oxidised and NAD* is reduced. 
4. Malate is oxidised and NAD* is reduced. 


26. The products of the citric acid cycle are: 


1. Acetyl CoA, Pyruvate and oxygen 

2. Carbon dioxide, NADH, FADH2 and ATP 
3. Carbon dioxide, NAD*, FAD and ATP 

4. Acetyl CoA, NAD*, FADH2 and ATP 


27. Which statement about photosynthesis is FALSE? 


1. Photosynthesis is responsible for most of the oxygen in the atmosphere 
2. Photosynthesis requires energy from respiration to fix carbon dioxide 
3. Nearly all life depends on energy from photosynthesis 

4. ATP and NADPH are created during photosynthesis 


28. Which statement about photosystem II is true 


1. Photosystem II is a protein with bound chlorophyll 
2. Photosystem II produces ATP 

3. Photosystem II reduces NADPH 

4 


. Photosystem II obtains electrons from Photosystem I 


29. Which ONE of the following does NOT contribute to basal energy expenditure? 


1. Protein production 

2. Maintenance of the membrane potential 
3. Heart muscle function 
4. 


Contraction of skeletal muscle 


30. If plant cells are placed in an isotonic solution: 


1. water will flow into the cells causing them to swell and possibly burst 

2. water will flow out of the cells causing them to shrink 

3. the tissue will become flaccid as the cells are no longer pressurised (turgid) 
4. 


water will flow into the cells causing them to become pressurised (turgid) 
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31. The term ingestion is best described as: 

1. The neurological feedback received from internal stimuli. 

2. The removal of partially digested material from the digestive system. 
3. The release of gametes. 
4 


. The act of eating. 


32. Why can we conclude that some animal behaviours are entirely innately derived? 
1. Animals can learn to follow simple human commands. 
2. Species can exhibit behaviours that they have had no opportunity to learn. 
3. Species can associate two events that are related in their environment. 
4 


. Animals can determine when two events are not related in their environment. 


33. The most common animal signalling system involves cells releasing chemicals into the 
bloodstream, which then act on often distant target cells. This is: 
1. Autocrine signalling. 
2. Endocrine signalling. 
3. Paracrine signalling. 
4 


Synaptic signalling. 


34. What is one of the main advantages for animals possessing an exoskeleton over either a 
fluid-filled or endoskeleton? 
1. Areduced susceptibility to desiccation. 
2. An ability to begin regrowth and repair of damaged components immediately. 
3. Reduced production costs associated with developing the skeleton. 
4 


. An ability to reach greater body size. 


35. Why is the saltatory conduction of nerve signals typically much faster than that observed 
along an uninsulated neuron sheath? 
1. Sensory input can be integrated within the brain more effectively. 
2. Muscle movements speed up signal transmission. 
3. Action potentials are not produced along all of the axon. 
4 


. Electrical impulses are converted into chemical stimuli within the cell nucleus. 
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36. What are two of the main ways heterotrophs use digested food? 
1. Transport molecules in blood for elimination; store molecules as fat. 
2. Incorporate molecules for growth; oxidise molecules to release energy. 
3. Store molecules as sugars; incorporate molecules into nerves only. 


4. Line stomach against pathogens; join molecules to release energy. 


37. What features best describe Bowman’s capsule within a mammalian kidney? 
1. A hyperosmotic tissue that enables water recovery prior to elimination. 
2. Actively pumps unwanted toxins into the collecting duct. 
3. Provides a pressure filter for waste products in blood. 


4. Encloses the glomerulus and is the beginning of the nephric tubule. 


38. Why are internal transport systems required for all but the smallest animals? 
1. Small animals do not use gas exchange. 
2. Small animals do not need to remove waste products from their body. 
3. Diffusion alone is too slow for sufficient gas exchange in larger animals. 


4. Elimination is too slow to be effective for gas exchange in smaller animals. 


39. Which of the following is NOT a requirement of an efficient respiratory system? 
1. A small surface area to concentrate the site of gas exchange. 
2. Small diffusion distances. 
3. Aconcentration gradient over which molecules can diffuse. 


4. A moist surface to facilitate gas exchange. 


40. Why is excretion critical for an animal to sustain life? 
1. To reduce body weight. 
2. To maintain maximum locomotor speed. 
3. To add required chemicals to the digestive system. 


4. To remove waste products associated with protein digestion. 
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SECTION B Answer in answer booklet 
Answer each of Questions 41, 42, 43 and 44 


Question 41 (15 marks/15 minutes) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
a) Briefly describe the structure of a typical animal cell. Use a labelled drawing to illustrate your 


answer. (5 marks) 


b) Name 3 structures or organelles that are commonly found in plant cells, but are usually absent 


in animal cells. What is the main function of each of these structures or organelles? (5 marks) 


c) What features do bacterial cells share with animal or plant cells? In what ways are they different 


from either? (5 marks) 


OR 
PART B: Answer all of the following parts. 
a) The nucleus is the control centre for the eukaryote cell. Briefly describe the nucleus and explain 


what chromosomes are. (5 marks) 


b) Give a simple outline of how two new nuclei, with complete sets of chromosomes, are formed 


during cell division. (5 marks) 


c) Cytokinesis (cell separation), the last stage of the cell cycle, differs between plant and animal 


cells. Describe the differences, and explain why they occur. (5 marks) 
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Question 42 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 


You are given the sequence of a DNA coding strand below: 


5’ GACACGAATGGACAATTCACAACATCCGCTGCTGTAAATG 37’ 


a) Copy the DNA sequence to your exam answer-book and write the sequence of the template 


strand underneath it, showing the 3’ and 5’ ends. (2 marks) 


b) Write the mRNA sequence coded by the above DNA strand showing the 3’ and 5’ ends. 
(2 marks) 


c) Identify and label the start and stop codons on the mRNA sequence. (2 marks) 


d) Using the codon usage table below, write the sequence of amino acids in the polypeptide 
encoded by the DNA shown above. (5 marks) 


Codon Usage Table 
Second Letter 


1st 3rd 


letter letter 


e) 5’ ATGCATAATTCTCAACTTCCGCAGCTGTAAAAC 3’ Original coding strand 
5’ ATGCATATTTCTCAACTTCCGCAGCAGTAAAAC 3’ Mutated coding strand 
The gene sequence encodes the unicorn sparkle protein, which enhances horn shine. However, 
mutations to the gene result in unicorns with dull horns. 
I. Identify the mutated codons. (2 marks) 


II. Identify the amino acid that the mutated codons encode. = (2 marks) 


Question 42 part B is on the next page 
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OR 
PART B: Answer all of the following parts: 


Below is a pedigree of a hair disease. 


H = Wild type allele 
h = Mutant allele 


l | Fy 
1 2 
I OL | eri s [ies] @ 
1 2 3 4 5 6 7 8 

0" ChOOCkWO OOUO [| O 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
We el. fel & [| oh °@ pay. 8D 

ue 2 3 4 5 6 7 8 9 10 11 


a) What is the most likely inheritance pattern of the trait in the above pedigree? Please explain 
your reasoning. (2 marks) 
b) Using Punnett square test cross analyses define the most probable genotype of individual II-8. 
Please explain your reasoning. (3 marks) 
c) Identify individuals within the pedigree that are most likely to have a carrier phenotype. 
(6 marks) 
d) Using a Punnet square analysis define the probability that if individuals II-7 and II-8 had 
another child that they would express the trait of interest. Please explain your reasoning. 
(2 marks) 
e) Using a Punnet square analysis define the probability that if individuals HI-9 and III-10 had 
another child that they would express the trait of interest. Please explain your reasoning. 


(2 marks) 


Question 43 is on the next page 
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Question 43 (15 marks/15 mins) 


Answer EITHER Part A OR Part B of this question. 
PART A: Answer all of the following parts: 


Glucose is a simple sugar transported in our blood stream and used as an energy source for our cells. 


a) 


Name two foods that are a major source of this glucose. (2 marks) 


The diagram below illustrates the major pathways in the metabolism of the simple sugar glucose in a 
eukaryote cell. 


OR 


©2011 Pearson Education. ine 


Name in your exam book, or label on the diagram, the four major stages (1. to iv.) in the 
extraction of energy from glucose. (4 marks) 


What chemical (v.) forms the major energy output of the complete metabolism of glucose? 
Compare the outputs of this high-energy molecule from stages 1, ii, 111 and iv. (3 marks) 


Both eating and breathing are essential for maintaining life of most organisms. What molecule 
do we breathe in and where/how is this used in metabolism? (3 marks) 


What molecule do we breathe out and where/how is this produced by metabolism? (3 marks) 


PART B: Answer all of the following parts: 


Cell membranes are essential for the functioning of all living cells. 


a) 
b) 


) 


d) 


e) 


Provide two separate examples of membranes in cells (2 marks) 


Briefly describe the major function of cell membranes and the key membrane property that 
enables this function (2 marks) 


Draw a labelled diagram showing the major molecules making up a biological membrane and 
their arrangement (4 marks) 


Water, sugars, oxygen and proteins must all cross cell membranes. Outline the key differences 
between the movement of each molecule across a cell membrane (4 marks) 


Explain what determines the direction of movement of substance across a cell membrane 
(3 marks) 


Question 43 is on the next page 
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Question 44 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
Effective food processing is a critical process for ensuring that animals have sufficient resources to 


persist and reproduce. Considering a typical mammalian digestive system: 
a) Draw a basic schematic illustration of a mammalian digestive system. On your diagram, 
label the following structures [7 marks, 1 mark each]: 
i. Anus 
i. Large Intestine 
iii. Liver 
iv. Mouth 
v. Ocesophagus 
vi. Small intestine 
vii. Stomach 
b) Name the four stages of food processing [4 marks]. 
c) State in which of the seven structures identified above each of the four stages of food 


processing begins [4 marks]. 


OR 
PART B: Answer all of the following parts: 
The recommended approach to studying behaviour involves a holistic assessment using Tinbergen’s 


Four Questions. Considering these, answer the following: 
a) Name each of Tinbergen’s Four Questions [4 marks]. 


b) Ina sentence or two, describe a behaviour that you might observe in an animal. Then, for 
your chosen behaviour, explain how or why the behaviour might be exhibited for each of 


Tinbergen’s Four Questions [8 marks]. 


c) Finally, when we observe a behaviour in a given animal, it is the end-product of the 
coordination of a range of internal biological systems. Name any one of these that we have 
covered in this unit (e.g., digestive system, circulatory system and so on) and describe how 


this biological system impacts the expression of your chosen animal behaviour [3 marks]. 


END of exam paper 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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